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Introduction: Polarization is a fundamental prop-

erty of light that can provide new insight into the sur-
faces of planetary objects.  Separation of polarized 
components can shed light on the properties of grain 
surfaces, now known to be a critical aspect of space 
weathering, and the interior of grains that may contain 
more fundamental compositional information.  Shku-
ratov and co-workers [1-4] have shown in a series of 
papers the unique contribution of polarization to lunar 
studies using laboratory measurements of lunar sam-
ples, lunar analog materials and telescopic observa-
tions of the Moon.  Recently, Jeong et al. [5] reported 
extensive multispectral polarization telescopic obser-
vations, drawing conclusions regarding the differential 
effects of space weathering on the mare and highlands. 

These advances led us to conduct imaging polariza-
tion measurements of a series of lunar soils for which 
we have extensive chemical and mineralogical analy-
sis.  The eight samples cover the entire range of lunar 
iron and titanium contents, and for each composition 
we include a very mature and a very immature sample. 
Our measurements were collected at a phase angle of 
90 degrees, near the largest excursion of linear polari-
zation [4]. 

Methods: We collected two types of data for this 
project: Multispectral imaging polarimetry in the visi-
ble portion of the spectrum in three wavelengths, 430, 
656, and 750 nm, and polarization spectroscopy from 
500 to 2500 nm.  

Results and conclusions: We collected multispec-
tral imaging and spectroscopic polarimetry of 8 lunar 
soils covering the major range of lunar surface compo-
sition and maturity. All soils exhibited polarization at 
all wavelengths.  

Radiative transfer models are widely used in re-
solving the interaction of light and lunar soils. For fu-
ture work, we will build a radiative transfer model 
based on the work of Hapke [6] for the polarized re-
flectance to investigate the relation between composi-
tion and maturity of lunar soil and degree of polariza-
tion. 
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